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fha Bisriasis pxodttoleii^  ?liorld fly* ifff«^ ffy fyt ntui.^..$s(^.p 
i s Qormimly tmmd in 'JEn&Lm and bas alao lieea reoordod from 
Boat ot tiJ© otter tropioaa aad sttbtropieiil rsi^oaa of tbe 
world. It i s a l^^ iianio £X^ « vhioh uauall^ lareeds in 
69e&jijm mSjssX tm^ v&m^&'^® trnttBr^ $n Mrda nests* rat 
Iu3l03t ta tlio Gills of coltii^taa naistoooiast €ssa fremt eafi 
piitrifioa Boet aad oa ecjt^m 0Q@€@« ?^te spocies i s capaM.s 
cf pi^ola^ it© oatir® lif© ejrele Sa Imoaa eoloa aafi i s 
rsoTJOieita© for caHsia./^  Sateotiiaal o^asis* It tm tiaxn of 
eoaoidQrabXe ©8dicaa.t vetorlxiary end af^ouXtaxrial importance 
and has beon reported to eauo@ Intestinal oad eataoootis 
layiasif} in tmn. and enimea.!}* Vbe etpeoioe is alao tbs eaiise of 
optbalsiie la^iaais in ii@iu Aatlim has ^ao bson roported to 
b9 oaueed ^ thia fly* %^e fly alao daiaa^a tha stalJca and 
oapa of edilidLe Bsusbrooffla aa reported fiK>ia the weatem oountriea 
like Sn^and» TI»S»A» and other oountriea* 
Bat despite all ita li!q(>ortanoe irery l i t t l o woifc has 
been done on phorid fliea In Ihdla end therefore the preaent 
atudiea vere undertaken to atady the Moneisioe of M* tmaiKvim 
and ita aeoeitivity to two of the eoiiiaonly uaed inaeetioidesf 
pyrattaruB and Wlm 
• H • 
B3TEBW OP TiIfSRAfSKS 
Rolsoipg (19t$) veportod ttaat «ffp»*i .^f iEnSBfilaflA ooulA 
be ooT^ Ksf^ ity found 'kaeeB&Sxm in IniBfln fasotts in TfiAllppinem and 
that th3 apoeitta vaer a poe8iia.o oarrlor of Asiatic eliolora 
and otiier &^±mmite»^ infaetions meh as typhoid faver, 
imeillary dysentary ond iofentiio diarx^oa* Flateher (1917) 
reported that 1^ faMnig^^ uas attraetdd tc fraah m wall as 
dacotstsoaed msmt Is tMoh i t ovip©sitod« ?ha larval duration 
laQtsd for tea Qmg^ ^hila tha inipal period ocoBpied ibtir we^a* 
appoaar C1920) atatad that tho larva of F. noalario attcK^od 
onlona in mnt liidlas and ooald trood in the tedioi! of tha 
daad and dacajTtas inaecta ta UPazil* ^ o spaolao lo also 
knoun to oeiamm t^ orlasis of the intestino in f!ian« Patton (1921) 
reeordad five eaoaa of wound myiaais in t^ an and aniiaals In 
vhieh g* S1BXSMSM& waa Involved* It haa alao hew raarod 
froR a aora on the foot of a parson in British Honduras and 
from the akin of eaotfaer person safferine; from Caraata diaeaaa 
in Coloahia* tt is posaihia that aany oasea of layiasis 
involviniE thia fly laay have heen overlooked haoauae of thB 
amdl siee of the larvae* A reiiiiatkaia.e oase i s that of a 
Saropean in Bnroa idio passed* at Intervale of ahout two aontha 
for approKiaately a year* newly hatehed larvae and pupae as 
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aloo the adEmt fllos (Pattong 1921) • Aaotber easo eited Iqr 
T&ttGA (1921) irefors to opthalaie cgriaala in Oiioh the living 
reoordod AnhiOBftafltfl annthlnn aa an Intvstinal parBSlte of 
man in Gold Ck^ astg Haat Africa* Again* Fatten (19<^ £) raeordod 
l# SflHtlltea and ^ JStHfiia as tliQ m^ iftportant fliao oa»aizi^ 
^!;fiasia in tindia* 
Van Blyii© (1932) T9rrort®& froE Brosaalat tbat tho mm 
of E* pefi?^ fl^ a nQTo fomid in tis© otoola of tlxreo natives In 
Balf^an Ccmi3o» '^^ faiaal^ dapeedtad ^gus la ^ a aatcyaraaatt 
in doQOHl^ siiao ^^ o^taiaiQ tauttar and aeeid,mtl5r on food. Frcso 
th© wsatl mifr!lJBr of emm Q\ismmm& m,& teon the faet that tha 
8K«?8 nara f®tmd &mm^ timaSi i t «cmld appaai? that tho^ r w®?© 
ingaatad on eontanlnatad food* fuisraavint Buebarit and 
YIttikaa (1977) 3faportad tmn fhaUand that ||« aaaiMPtii omiaoa 
myiaala In i»n ind aniiaala* 
Auatin and Jary (1934) imported that E. nt biMiutHs^ pf n 
beraa into the stalka and oapa of ooltlvatad aaatarooaa in 
Kmit» Sni£land* Attaoica oeonr aainly in annsar oaoainff a noara 
or laaa oomplata failuro of tha hade of mahrooaa* fhe 
adults eat9 qttita ooianon around tha sanora heaps* Kiyokn (1958) 
from dcayaaat Japan reported that ^ WlfllJuiEfll oaneod daaiaffe 
to tha Japaneae pine anahrooB and that* i t iiaa eioat muMOoua 
«» % •> 
aurlJig MajMwio aaA OetoboxwHovmaiber tefor« and a£tei> tbt 
peak of the citohroom onltl'vatlon* 
Dftvis end tbmm (1934) usini; sulpbur flnsig&tioii 
against g» lyffllBrffffif z i^ported tbat tho flies and their larvae 
eould not eurriire exposure to a eoaoentration of 4*4 fsm POOP 
l i t re of ^& eh^aieal* Wei^li SallitrsOe Boxneteia and Thomas 
(1959) reported that ta the estporiHsnto oarrisd out im teet 
the effects of vapottre of ioseotioidea on the adalt mzehroom 
fly* E* f^ «g^o^» aeetons eolutiema of %iM&esm or aldrfa were 
aprajriid c»i l io^ eidos of a fi^reataas airoondltionin^ f i l ter . 
f he aoe'^ne avaporated* leatrin© a eoating of erystala vhloh 
pro'^ ided a laotinc o^&rce of taseotioide* It was foimd that 
treatment for throa to fbur hours a day Isilled the a^i t 
f l ies withtmt Xe&vixm ^oeos residues* SUaaey (19^1) observed 
that ajffiargieed or una^ergiaed p^rrethrlaei at 0«00£ and 0*006 ^ 
PTTetfarina per aqiaere foot respeotively could reduce the 
number of the e ;^^  laid* ftm aaiae author in 19^ found that 
duets oontainini; 0«S9^ pyrethrina with 2»5^ plperonyl butoxidet 
0»2)( pjrretlirSas with 1^  piperonj^ butoxide or 0*3^ unsynergised 
pyrethrins and an eiaalsioa ei»itainlai: 4$ unejfiisrsised pyrothrliis 
were applied to spamed eonpoet In isiabaPooiiB to sive 0»005«>0«015» 
0*004t 0*006 «id 0*006 ft pgrretbrlas per aqiuare foot respeetively* 
Three Aiys later ^le aomber of SSBB per tO S eoBpost averaged 9 
as ooBpared with 41 ior ao treat—tt* Qadri (1968) fmm 
•* ^ •• 
Fyaorst Tiieiai y^porte& tlm ©uitabllity of on© dlay-olfl 
a<ltilt© for tlm Moftnaay of er^igmptioapb^mm lasoeticM^fir* 
fite foimd t t e t f«jl«a war© laora mi soeptlbl^s than t t e fQ*nalo8 
n«oa07 ( t 9 ^ ) ^©BcrtQd tliat t t e o^ita of E» a^i^ja 
fmmd oa tl?a ^ i l l e olf a f*.al<! rtt3iir?»OKf liatcjiisd to 3 rlaj^ a 
a t a teripa-ratitria of 65%» * i^a lunyao fod oa t!i2 nillQ 
tia<3 cap for Jifcmr <3a^ eiWi ftio j^ifpal puriot! Isstocl five 
(flajre* Adwt.t neiQO sa^ f0r.ca.3o m?,2?^ lved for j?»4 caid 3 <!aj^ 
rsspeotlvol;? uitJ^ut ^cmd tm& fer 9»5 ond 16*jr &ijro ^ lo i 
hstohod ia tt^^ dc^m ^mv® t^jra ^-iirea Nerval laotETSg 
the to t ia luTval €lU3?at4oii hQfnc ntuQ to taa r^a /^s, ClGife, 
RtchE'-ad &16 ?*<^ C'iJ.e^  (1961) repcrtafl that l-'amina;! 1^ ^ 3t>. 
cm?l.d 1)0 reared oa oottoa BQQf< r«**tHTn oat' saveral f-csnara--
t tons of tba pter in tsetilf^  tie TCj^rsi r::.rjtf!lf/ rsn the ficrse 
saTTjla* |a<!ri (1«^ 6.B> T&ptsrte^ a stnnlo '^ roea«2«re for IJie 
fimsQ-'raaytoi? of ||» acftiartw oa a ^ le t of "Isifflalo nilkm 
He aioo fount! that ybmi issor® tlsaa A^ hours old tli© faraalsQ 
ovit>o8lt0d» '"im emm we^a fsiaaerally acatter^^a and ropoiy 
cceared la "bcjtciiteo of '^oro t n i ^ taa to twolva. •'lia Incu* 
betloii p*5riof' was foim*? to lie ;?4 to 48 hotiiw while the 
Ifitnral BXI& the ptiiml perioda It3«t«jd for 5-6 and 10 days 
reeoeoti<vel7« The nale cyod feiaale ra t io waa 1t4*5* 
• 6 • 
fmoKurvlzit Snetoarit eafl ?^tatika« (1977) reported that tha 
4&mlximmrt of | ^ pfjaiagla from the @m to th« adatt 9taff« 
took IS? to 17 day« m6 tba adults ourvivod fo» 3 to 6 6e^m 
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1o&ck&6 f l iea h&lom^.im', to tha speoiast Maaiaaallfi ppftlaapiyt 
were eollaotsd from <l8Caytai5 fimlts aad VQiwta'feflas la im& 
QToxmA All/?fnrli» •Tiay war© kept a t a tetw«ratux« of 
1^7 £, 1*^C ma It) tn t5 t^  TOlativa hefdas-ty la elotJi ea^piat 
5 x 3 Inohaa la s iso mcl oovQreiS o"wr trlth isnailn cloth. 
aflgan^, t«lill.m9, »-• "^^ ^i©Q y*^® te& on ^ftBXv rmk 
which had heea eor l ler ooeisefi i a eottca ntifio esiti tmcli pais 
ulmn pleeed la ijotrltliahes servad QE otaltaMe ovlpositla^ 
s l t o s for nm fileo* Cotton pafe contalalaK th© e^^^s %mrB 
reinovad at latorvels of 24 hours. The oi ;^ were traa9»» 
fered Into reartag ja rs having a capacity of 500 isl. each * 
^ha ogijB hatohod in theae Jars a»d the larvao were provltod 
milk Boeked cotton as food* On the sixth day of the hatob-
Um of tha Bem§ aoiae dry eotton was placed In ths jare^ 
So as to allow the larvae to pupate in them* The pixpae 
were sorted out and wvre kept in petrldiehee* After 
energoieet the f l i e s were transfered to the cloth eai^e* 
ciMMiiiiAiw iMied ! • fhe ohemleale need during the present 
teste were pyrethrun and BSV* Pyiethrum W<RS obtained free 
the Heslonal Reeeareh tetooratory» iamn and teehnloel W9 
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woa olsitatnaa through ^ 9 ooiirtOBy of Mr. il»iC« SehEol* 
fjMitiiyy "ffaelmta^ i« BQslred sottttioAd Gf the tnaeotiet^es 
w«r® yjrerpaa^d la Ews©toa0» ITailbrR roaldual fi^os of thane 
coacQii'fePatiMie wors ©btataefi % i50'**'^ »^^  0*5 ral. of ttm 
iiKi0ctloid0 sn-mtioa ija a petrlfilah iiavtms a diaJ^ «5t®r of 
i*«5 lacbsB aag awla?itQ|j t t e tltoiias t i l l ouotoae ovrnDeratea 
eat! l e f t t39litai2 Q watfosm f i t o of t l ^ fiaslrsd eoaceataratlctt* 
A nal r ©:f rsortldish^a for aach ct4-«5®jtPatloa UQB itaad la 
at'oh a ya^ tm.it ^ t l i tls@ dtshea coatalnQfi s t e l l a r rasiduoa 
of Itio dlQalrea SiisQcticiaB solutloa* 'ill© f l l sa wmsi 
TBXmsMQ& l a bttuitea iAm two petrifilslsaQt *J3® ticQ ©f 
83CTjomii^  vox^lai* from twy to tialrty tim ^.timt^s. For 
each fsoacaatratloa tiirci® raplicatee a©r© tmQ9 arad! sc r t a -
l l t y comits were E B ^ af ter oa©, tliree, oixt t¥0lv9 oad 
twonty f«5iir housKi. 
'^ h© t»OfcQ values im the tiaals of ^aortallty otitalaefi 
af ter 24 hours aad tiie itf^ values were oMalneS frois 
dosa^ eortEa.lt3r l iaee &r&aa, after the namier of ftoakla 
ana QoT&m CI9&6), 
Also the liionMBioe of |U »«Aiitiyi« were studied 
under two different tenperaturea and re la t ive huiaidities* 
• 9 • 
mriiiwim m rm mmmx^ ^ i^  
The adUlt f l i es HCKTO eollect@d flpofs #eeajfl^ f ru i t s 
suod V9f58tattles In and fiormaiKS iXLigi^h and vera ic<ipt la eloth 
ooffEiSi 3 x 3 laohea la stso* l i l k t ooiik^cl la eottoa tmda 
^i3 kept as foo^ la patrifitstJas. *F5ia cotton tiada also 
BervB& as sultata® crvlpoaltloa o l t s s for '^w f i l es am! 
tbtiBo coiilJeiulan tiis ai;gB i^ra rmmve^ af tar ©VQJ^ t^rauty 
fcur liG-tirs and naro T>1BC0<! l a fflaaa ^ars for fiirthar 
^titaiQB (?a tl2e Mclf;.'^ of ^ mcntsr^ft «oro eorrlo^ 
out a t a te'TTiaPattsro of 27 ^ t^C mifl 70 to 75 '^» ralat i irs 
httiniflity mB alac a t 34 x t % mx&. 60 t?* 65«* jeatatlv® 
humidity. 
At ^7 Jt t°0 aiid 70 to 75?^  i*olatiTO !ajraii3ityt aach 
f#T!ial€i laid a limoh of emm nvm'imvixm *3»t CKsra tlijm tualva 
and at 34 j ; 1*^ 0 BM 6O to 65 ^ re la t ive hatsidlty f lf taea 
to tvonty five eem VQTQ l a id tiy eaoh fe i^a* ?ba i»£!^ ^ 
of E* tyftf^ a^ipia are a l l Ip t lea l* wMte to eolmxi* and bavo 
a ia t ine t taexa^nal pattexno aa ih& doraal mxrtao9 aa Qho^n 
in tha figure* | . on the ventral aldet tbere are %fell defined 
hook l ike etruoturee vkileh are oe^nt |irol«iay for attaoh» 
nent purpoeee* there Is a eXear deiiiareating boundary l ine 
hetiiean the dorecd and the ventral aurfoeee* l%e egfice 
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efaamco tholr ooloiur aad baoono fltiddlah em ttm tlrao of 
hatcMLiiff aptiPoaehsa* At 27^1 °C and 70 to 75^ r e l a t i t * 
laifsldltyt tha 9Rm took 18 to 20 bouro to batch vbile a t 
34 s, 1**C and 6o to 65^ re la t ive hualdlty tba iaoutoation 
porlod laatod from 12 to 15 boars, p r ior to batoWL3a« there 
wan soc^ f!iove!!i»it whioh eowid hs seen i a the mix ^ e s a s o 
of the tvesmjmxmmj of the wir, shoiX. J^rlng batching the 
aa te r te r recslon of the om shell la teokea and Htm larwi 
takes about 8 to 12 seeondo to oravl out of tha she l l . Of 
tho 500 egcjs placed a t 27*1 ^ 'c and 70 to 75':-^  rolatltf® 
liUHldlty, 4B4 hatclwdi uMl© a t 34it1^e jsad % to 65f; 
r e l a t ive Iicialdlt^t 4 ^ out of 500 QP^m batched. As obaarvodt 
the Icmisth of ttm mm varies fron 0.55 OB to 0.65 ras i#hlle 
i t s \d.dth raafles fSPom 0.i?8 im to 0.41 im. 
The larvae ootild be easi ly reared on buffalo milk 
soaked in cotton pads. On the s ixth day some dry ootton 
wool was placed In these ^ars for pupation. At 27±i^C and 
70 to 75^ re la t ive humldlty» the larval period lasted froo 
7 to 9 days and a t 54i.1^C and 6o to 65^ re la t ive hsnldlty 
I t took 5 to 7 days. The colour of the larva Is usually 
d i r ty white. 
7he pupae of ^ rf**?**^*? a^ re berownlsh m colour and 
are spindle shaped. Usually ths irnle pupae are bigger than 
- l i -
the tmml9 ones as 9bo«si t a figure 3* 71ie fenale pupae 
ere 4*00 to 4«3£ m l a lea£[tli eM I^El to f .93^ nfa in Tgtmits. 
as cMPailnet the igele pupae which are 3.00 wm to 3»15 tm long 
and 1*28 ras to 1.31 sas in width. At nvi*'c an<! TO to 75 .^ 
reXati-v® iuwaidity, the pupal periofl occwpl©*! 10 Says, thouijh 
tb io ctoratioa wan reduced to only ? daya a t n terrrpsratare 
of 34-^ 1 "c and 6o to 65f' re la t ive tonidity. Who^ i about to 
©msr/ce tlaa 7>n.|mo hecoae dazfe larowa in colour* 
'Shm lams&vttj of the atfwlt f l i e s a t 27jt1*^ f^  aa^ 7?) to 
75f» ruXative hOTrddlty wm tmnd to Ti® 6 to 7 «^yB Hblla a t 
34x1 °0 and 6o t o 655^  re la t ive huioidity th i s period was 
rednced to five or even tour dayo. 
At S?7t1°C and 70 to 75f^  re la t ive haraidity, the pre-
oviposltion |»riod laeted for 24 "te 28 hours and at a t e t^e -
ra ture of 34i;1®C and €o t o 65^ re la t ive haraidity i t vas 
found to hB of 18 to 22 houz^ Airation. 
At 27x1®C and 70 to 75?^  re la t ive faanidity, the 
avera^ EO aamtoer of mm la id lay a fenale was 92*4 mem latere 
aa at 34^1^0 and €o to S% jreiative hunidity the overage 
number of egge per fenale was found to lie 6o eggs (Table 1 
and 2 reepeetively). of the one thoueaad f l iee obeervetff 
eight hondred and forty nine f l i e s were fenalee end only 
one hundred and f i f ty one f l iee were laelea giving a iiale to 
feisale r a t i o of 1i3«6« 
3 •• iipvatM 
. 12 -
" J * ' ««• 
^^„4(3r««5;'-Sf»^ 
m «• Hooks 
m « tferasl p«jo«3ii 
Fia«l 
*P* j | jjf Wfw 
ft®. E 
^ P ' t-^ BS? 
LARVA 
P|^,3 
As 
FiMAtg^ 
i« 
Mxti. 
PUPAE 
^ I i t l.ll lS.) . i | l * | . ! ' - l^ 
faiao t« Hnmbor of •^gs l a i^ W ^^<^ ^3r* vhcm refa*94 
a* rr+t^C aadi 70*75^ jwilatlvo tenidity. 
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e 
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1 
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10 
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2ftd 
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10 
4tli 
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9 
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day 
3 
BaiB^ 
Bead 
5 
Bead 
f^tal 
60 
50 
45 
55 
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fal4a 2* HtiiBber of ages laid l]^ aaeh fly« i ^ i i roaired 
a t 34&1®C aad 6o..i5^ ra la t iva feasdity. 
Fa i r I»t 2R4 5rd 4th. 5th 6tli ?otal 
day day day day day t^ey 
• • 48 
IN>ad •• 65 
• «» 60 
• - 55 
Daad m n 
A 
B 
e 
3) 
1 
15 
1 7 
20 
18 
15 
16 
16 
25 
21 
25 
17 
17 
15 
16 
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15 
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Baad 
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1>avis and Young C1954) sucreeaBltilly uiiod milphm* 
fuialgatlon a^^ainat £• fir»?y"'t«P*- and found that both 
adults and ttm larvae did not aurvivtt an exposure of 4*4 isg 
par l i t r e oonoentratlcm* tt^elisel al siL* (1959) tested the 
erfoots of an acetone oolution of lindane ac^aiast g» fl/gariei 
aa« toitnd i t aatiafactory for the ctmtrol of the adul ts . 
RuHse^ (I96t) ©"hservad that the aprjllcatioaa of ©jiaargised 
or ttnti2?n^r?5l3ed pjrrethrlns a t 0*002 and 0,008 (* pyrethrina/ 
a I . foot, raoweotively, re*ioed opposi t ion in E» hal tera ta . 
yhlia -latlri C t968) fotmfi the nalee of Z» o^^:ir|.]^ to tie WOTQ 
»usoQTitit>lo than the fenelee t o psrathloa and E^atMon. 
iTuriai-': the iireoeat etodiesf the suBeeptlhllity ^f 
M# fiealarip to p:/retlmm and TfP wm determined lay exposing 
the f l i es to reaidual fi l»8 of the two to%ieant8» 
Six oonc^atratlons of pyrethrum ranging ttom 0*007^ 
to 0*29# and six of IWff irarylng tvom 0*0156^ to 0*$^ were 
used* 
CMe day old f l ies yere exposed for dlfferwit periods 
of tiise rsiffiging from two to t h i r t y two minotee with eaeh 
concentration* Percent ciortality was emmted af ter twentjr 
four hours of ths axposuro of tiie f l i e s to theee iiuieetioide 
f i los and t/f^ velttee and W^ mdnes were o%italned %gr 
Graving: dofifi£;9 oortalll:^ IlUiaaw 
Tha f l l o s u®!^ w»rm rAtmmmtiMM ta p^p^tjiasia. than 
% eoirrpm:'© tJ2« tcmleity tjf p.^ TCtiim?! sat!. "^ BT a t 
fliffereat parioflti of axnf!mir«, ilfisa^a n:ortaltty» reffor^snlon 
Itiiaa V03m fli'Cvm fTf^n t t e f!atn ni-w j^ii tii tnblss 1 - t2« "tw 
TOSKltj; n^i::ai3't!, vv •^D..-:B tii^ -;^  yhin tlm fliesi vera 93C|icas?a 
fbr fc ?rlimtefi.» tm rXJ^ mati0i> «©rfi n»11*> and 0.<'4*- for 
r),^ Tothn-^ n m'l "''^y^ ^liiTHKitl^jly, Itjt, wheit the mzryotm-m 
0W9 (^mny^% -ni^- 0»1|^ ir^Aues. :^j;:e; :,{:«.,. T::a«Gc for pyr^ttmrs 
and W^ yyefome V>»t}06h imd DtfUi^ ra''ij>.3ctlv0l^- w^ a^ii tha 
aacpoaure p^'locl mm grolmifr^^. to tM,rty two islnutes, 
Talu«» for pyx«tiir?u'3 laid .T>iyf yov^ 1,34 Eilmit#8 aail 2«$t 
atrmtes mnpmtlymly* O.iaSJ? coacaatratioa gave %f^ imlties 
of 2,14 nUmtes and 6,25 minutes Toapeotivoly* At 0.o625?5 
eoK&oentvatlAii the valwes WBIHI 3.70 mifl 15»1 mlnotes F98|>90» 
t l va ly . A coaooatiPatlim of 0.031 i?5f> save T,Tc^  valoe of 5»20 
and 20.03 minutes vtotlB 0.0156?! ocoo«ntriitlon gave 12,0 and 
40 minutes respeetively tor pyrethrum ma Dlf, 
- I t -
0 f t t e Titmn a t fh® aad of ti^sfity f ou r HOUMI wbaft th© ttt<m 
'm^m OTrpTs^cl iri? t i m -f^tf i i^ iai fitm- f o r 5f^ i^mrl^fNi # i . l ^ 
s lBHaH^f f O«0156^ ^"P g£W® 4?»!?'l fmrtOLitj a t tii® 
oa i o f t*ieiity f ou r toiiro wlitm tJici f l i e s wer® expcjsai f o r 
t h t r l ^ ttrfo jittt«tiJ8 .'13 anaimst 60«0^ iser ta l l t ; f OM;G1II#€[ 
wl.t& 0*01§6f| pjr:Mtfcr«iB wndor s i r l l a r cC'ti i l l t iose. 1*Me 
maane that p^0tl i»t-ft 1© ® 3 » efareoti^?© thm. ^7^ agBJ-Jist 
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tKPoBam m nmmm- t3 
,d. 16 3<^  
Flies tifeatftd with eoaeentrations of pyr©tl»ttia ia 
aeetoiie for the detesmlaation of LT^ ^ •elti©©. 
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ozs%. 
O03IZ5/ 
oots'^l 
EXPOSURE IN MlNUTfS 
10 
o 
S 
A o 16 ^ I W 
Flies treated with concentrations of DDT in acetone 
for the determination of LTR- values. 
m- 52 •• 
PygCTHRUM 
DOT 
Ho 
60 
70 
60 
50 
40 
30 
20 
15 
10 
0-007 04>i5* oosiay cwj^ ajT o^ JW 
CONCENTRATION 
«»r 
LC-« valuQS of DBf fflid ?yroth3PtiB, l l i o s «xpoaed for 
tuo minutos* 
- 53 • 
Id 
*l5-
DOT 
CONCENTRATION 
W^ values of Wif and pyrethraau Files exposed for 
foar raimitee. 
Ho 
60 
34 -
PYRETHRUM 
-60 
-70 
•60 
-50 
"^ O 
•30 
20 
IS 
10 
t 
li 
0.007 O-Oiy 0.03I26" 0.0626' OI2ir OZt' 
COHCENTRATiON 
O'tr 
ICBQ -faluoa of DBf and Pyrethruot Flios exposod for 
•» 55 • 
pyRETHRUM 
ODT 
0007 ooiff 0-03125' ooias* O'tzs O'Zf o.«r 
CONCENTRATION . 
• 5 6 . 
PYRETH«UH 
DOT 
as 
"60 
iS 
!0 
04>o7 ooiy aosta aa» o.ta5 aas' 0 5 
CONCENTRATION 
1»C^ values of 33©f ma pyrettoruia. n i c e exposed for 
thirty two mtmiteci* 
•» 57 •• 
iULJUUkJULXiUU 
1. The f i v Magftnailfi pcaliaytfl T.%i. ran tee if^cwsaftolly 
rosresd imtter latxsratorj co:aiMt1.(Wi0 on teaffale milk a t 
a taraparatiir© c?f 27 Ji 1^0 ^md 70 t o 75i" r a l a t t r o 
teiGiaity. 
iioi'fj ti-^ri tl-fit "'i* tl/e nvlQii iii ai,itii»3 ppmt,latioii3« 
5» '^ '5» Ofliilt ill©tj a re ooi!^ nixjXj.ltl'^o t r rejvi<ljon of 
pyi.^thr«tTi than trj tliossf of "D1)T» 
XJULKJJLX 
and CfiSuaeB oxtenatYe rlrffiai?® t^ boring; Into tlio etsilks and' 
tim capa# Xt i s acpael-al'y d«»at3?iictlire dftirlHf!; 30»B@r, 
ad^dltiDn. to I t s lisip'lcmltwral Isri'^rtaaoet tli-:-' •.•r,naelM alao 
esuiaee eiitajitri^fSt 5i;tt3rt^2ial fii<^  ;jpthal«lc tojtaals in raaa 
mifi ixni.rMlBm Tiat I'S'^ mitH a l l %tn iMm/i'^0'iftB -la ii ?>3st of 
sRrtcwi.tPiralt vrndlcal mtfl ^Bt^i'lm:w^- Irrrjc rta.iea,. ira'rj 
l i t t l e w^ -ric ik i^i hQQii :'tj*a m It-- ijc:t)ta/,ij t-m^ t'OiXtrvl and 
tii0yefr?ra t t e ^i'es&it tittidljjs -imra laMxsTttima t o stii<lj 
tim MrnojadlCfi of tha smcseles tiii'5» det^mjlae It^i aimcapti-
MXlty ta p^ratlriTtiR oad »!»• 
The f l i e s wore reajmd at a tun^jeratwre of 27 jt I^C 
aad 70 to 75?C rolatiire hiiBidlit^ oa Ixiffrao f^lfc aoafeed In 
ectton pade. ftoo dux^tion of t t e prs-adult Btagaa w«» 
studied a t 27 X 1®C and 70 to 75 '^ r ^ l a t i w httaidity md 
also «t 34 X I^ C^ and 60 to 65^ re la t ive hufsldlty, The 
ineuliatiejin pirio^ aa also the larval laid tfc® impel ijorlode 
and tlj© loageirlty of th« a ^ l t a uas shortened a t 54 ^ I^C 
and 60 to 65f zelative taaisidlty* Utie nueit)«jvp of 9me Idid 
^ a fmieie ^nmfm -ntore a t 54 x 1**C than a t ?7 ^ 1**C» fhe 
Bale to foaale n t i o aa detensined «n the laloozatoxy ooloniee 
vas 1t5«6« 
• 39 •• 
*Plie sensttl 'vity of tho adntt fltoe to pyiretliapiim 
and V^W wm Blm^ o1wi«rv9(i» l^ata werti eondtoot©^ "to asses 
tl-i» y«^ltfe'al Bftecttvsite^ii ot thass cTiersicalB, ^fkm res t* 
dual film! were obtatnaii la TiQtrltHrj>:«H and onm dajr ol6i 
f l l ae war© ralacioad latJotween tur? pe*xl«liBJi88 f^ jr deeiyefi 
pcjriodB of tinQ« Mix e<mc0*itratio,iif9 for sanb ehsnlcal 
were «iiu«« Xt xms:. ol>3ari?0t» tii;;t, fet^th tlm clienicala wore 
hlfjbly effeictlvv3 ry^inat tlm fiie.3. A ooncmtration of 
t t e xi ies we;^ © fi3q.ioa9a to tha reHlcfpal sfitln fo? 3'i Talaatta 
mv& 95>" nnrtalit^r* P^ratlsaaj!?. IKIS tmml t c l3e nos^s t£?xic 
• 40 -
A g a I? 9 If- ft i ^ g i K ^ If T, a 
I wish to exproas ay woBt alnoere gratttnda tQ 
pwfeasor Hawass Haaaa Khaot for hiB Jclnd ii©lp £snd Viaiiabl« 
t h i s wnxk would mivmr hm^ mm& to lifjiJt, 
FBrtioiilar inttehtnaas i s fiB® to vtafmBntiT n^Vm Alaes» 
Hand Rl" thii l^narte?mt far ti'isi asieotnt ..y,5Q!j}Qiit isiti uid tiiroUf^h 
fittt t m \^T&0 
t im Mleo t*?ii£ikftil to 03.1 n j fSE^ S^iics jaf. collaa^jeg, 
VTm Javai Iq,ls@l tor tha i r icliif! Iwtp ffesinr; the -nrenisrit wniSc 
wh«ri9VQr ii@0d©€» AIBO, T tliank l^r. Shofclat T^ 'r» riatlar IftlqaTt 
T:Tr« Sahc^li >'iss ICaaiiJln ii&nft and Piss Aata !*«rataa for thoi r 
Taltiabla 8U^£!!»8tion9« 
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1934 lavest iaat ioas oa the inseet and adllied 
p&iitm of cultlvatea. caaohrtsoras, I I and H I , 
J.W.-!;# ii^ 3fie» O-nll. ii'ya. 34« PP. TO^Ofi. 
1961 /*yti.%ctfa naclie* f:«:;f1 r^fuftii^t tocMl'^ues 
t o r thB ^ptv^z !^31 i»5??n. J . ecoa. I n t . 
54 **i^ » 1 }:1-\ 4»9» Tana^lia ;dB» 
1934 1511.1 Ijiair t'Kr'l^ :^ iti{52X ni* t^ s/'Ow-oB l»ti908» 
Hatehort T^B, 
1917 Kvpoirt of the Imporlal pat^iolo^eal 
Snto^iologist • aoiwitlfle Eoporta* 
4«rio« Hdseareh Ins t i tu te t Puea* 
Calmttta, PP. 91-102, 
Boeklnsa w*^ and Gordont H«T« 
1 9 ^ Axtharapod resistanee to oheedeals* 
Amu a«v* Bat* It 89»122. 
- 42 « 
I960 
t964 
1958 
t921 
M o l o ^ ot ffiii0l^«D(m l>bori<lfi« Mushroon 
in^ f Ftena «- r .o.^, B»II« tip. t44« 
parault© in tlm l^ f'ld. cuiiat. Jl» "tep« 
113-115. 
studies oil th@ liiaact fatma of tha 
3&p(mmm9 pine tausbitiom esaA the iSaioago 
da« to tiM ln8«et pesta, so l . asp* l>ae« 
a«?Ele« CkaTasia TM,ir@r8lt2r« ^o* 11 PP* 
49»59* Oc^ ywBtt*. 
Hotwi on «afi««i* i»io^eiii« Bipt«x« of 
•Ml m i sBlBAU* Bui* Bnt* »«•« 19t899*^1« 
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1922 
1915 
Spooaert C«3« 
1920 
Notes oa sofse Xadlen ;^phloeha«taft« 
A* SttkiMOAt Bpdis@lft \dio«« lunrait efiiM« 
eutaaruioiis and Intoatinal i^aolf) in maa 
l a r r ^ oeeaaionaXIy esusa otitanoous 
nyla^ls in. aoifmls* Iad« J i , Med, Iteio, 
Calcutta. TXt ao, 4» FP, 6B5«91» 
for tli0 t:«io9eoa '^ cjf ciaJiroiaopi^ splwi'Ttia 
gxpecimmtfi on AjaHtpffiteflta j£tt£IMSlUUIt 
Bzuaetti* with th« Cholera vllirlo. 
Philippine, J i , sei* Maaila« X ao . 5f 
PF. 309-556*, 
Aa la teree t ia^ ease of oilk eoataeiaao 
t ioa , 4ll» 9o(3a« ^ t « Ao« 4« FF« 3€8«9<9* 
• 44 • 
19?t Sto<ll»B on th« Ufa hintory ot 
ABlaa ^ovnmal of TrDpleaA e e ^ e l a e and 
P«mt© health, 8(t)» 74-76.* 
?aa Slype* w# 
1932 ' '^GIB CBS a® i!2flaii® ia tes t loa lo m 
i\iM^sEihm%n mniwsin • *^»^* BDO* "b^im* 
M©d. t m p , XII, no. 4» i ^ . *^«.1-^2. 
W@lg9l* C*4«| Hiil'ii<va]!i» iY'.I.f HoxKistQlxti 1.8 an€ f^iam, C.A. 
1959 ^estB oa liafiaa© Mid Al^ria imptmKJ in 
the efsntrol of aclutt f!ai«lm?oi8 f l l aa . J . 
oom. Bat, 5^ no. a m, H57-.g5e. i^naaha 
wis. 
?tt|}«r8 not emi8isl.ted In oriisinal. 
